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SEQUENCE LISTING 

<110> COSTA E SILVA, OSWALDO DA 
BOHNERT, HANS J. 
VAN THIELEN, NOCHA 
CHEN, ROUYING 

<120> TRANSCRIPTION FACTOR STRESS -RELATED PROTEINS AND 
METHODS OF USE IN PLANTS 

<130> 16313-0030 

<140> 09/828,303 
<141> 2001-04-06 

<150> 60/196,001 
<151> 2000-04-07 

<160> 79 

<170> Patentln Ver . 2.1 

<210> 1 
<211> 986 
<212> DNA 

<213> Physcomitrella patens 
<400> 1 

tcaagccact catccgagca tagaacatca caacccacct tgatgatcat tctctcagcc 60 

gaccagcgtc aattacgctg cgtatcgctc tagcttgagg aaggcaccct cgccctcttc 120 

gccgcggaag tagccctctg cttcacgagg gcggcaaaac tctcccaagg cagttccggg 180 

gggatgggat atagctgcag ctgctgtggg gaatcctcaa aattgtacgg gatcttcttc 240 

tttgtgtaga agatgccaac atcgtaggcc cgggcagctt cttccggagt ttcatatgtt 3 00 

cccagccata tcttacgttt ctgagatgtg ggtcgaattt ctgtcaccca tttgtttagc 360 

tcgggccggt gccgaacccc cctaaaactg gtcgtatcgc cagtgttgct agcagaaact 42 0 

tcttcggtat cccatgccga tggggcctta tttaaatcaa tattccgaaa tttaaaggca 480 

ttccgaccgc tagtgtcttt cgccgctaac cgcattccct tggattcttc ttccaaacta 540 

gattcagact tgctctcctg ccaacttctt ttttcacttt cggggattct attttagtcg 600 

ttaactgcaa cgcctgttct ttgaccttgc caccacaagg atcccacttc tttgttttgg 660 

gcttcccctg ttcaataatg ctggaaattg tcaaattcat gaactaccca attgcaaccc 72 0 

ctcccaccgg gatggattga tcgccaaaat ttcgtagtaa cttaactttc atacaacaac 78 0 

ttgagttcct tcgctattag ggacacgtgg cagaaacttg gacgtgcaag cgtatgtact 84 0 

catcagagtt tgacagcgca taaaatcata taaaaagtct tgaagaagcg ttgtttaatt 900 

catgggtaac cacgagttac gcggagcgtc ggcagcaagg agaggacgac caggcggcaa 960 
gaagatgcgt cggcaagagc tcgtgc ~ 986 



<210> 2 
<211> 1690 
<212> DNA 

<213> Physcomitrella patens 
<400> 2 

ttttttttgg cgaaaatggg taaaaatttc 
cttgcaataa gctggttatc gtaaaatggc 
tcagtgagat gccttgcaga aggcgatttc 
agcactgtgg cattcaatct cctaacctag 
attacatctt gagcctcaga ctgtggcgtc 



cgtggccgta aaatcagttg tggcgcttgc 60 
aattaccttg atatgttcac taggttcgtg 120 
ccgtttattt acaactctac atgttactga 180 
agatgcttaa ctgcttcgtg catgatctat 240 
ttattgcaca tctagcgcta tatattacac 300 
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tacggtacac 
aaatgtgatg 
catcctaaaa 
ggatctaagg 
gaccttactg 
taacactcaa 
cacaaaatcc 
agaataaaat 
tggacggggt 
caccacactc 
cgacaaaaca 
aacctgaaac 
tgcactgctc 
tgtctcgtaa 
acttcggcga 
tggggaacta 
catggccgcc 
ctcgcttatc 
actcgtgcga 
gtggaaacta 
caaacaaacc 
cagagcttca 
agggacagtg 
gatctggtgc 



catcggaaga 
ctgacctgac 
cgcacttgca 
gcatgctttg 
aggaaagtgc 
cgcaatcgtg 
tttgcatggt 
ttccacttta 
gaagaagaag 
ttccctcggc 
ttcgacgaat 
ggcgcacgaa 
atctgcgcat 
tcttttatgt 
tgattctccc 
ttcaacgccg 
atgaacggcg 
tgcatcacgg 
cacaacgggc 
tggtcacact 
gcgcactcga 
ataacagccc 
taacggcgtc 



agtgaagaag 
ctaatcggca 
gtgtaccctg 
tgggcactaa 
gcatcgtaat 
acgttcgcta 
cgggcattta 
acagcacctg 
gcccgccctc 
tcaacaaacg 
tgctgacagc 
tactggacgc 
gattccccca 
tttgctgctg 
cgccctgatc 
gcaactgtcc 
ctcctacgtc 
tggcggcctc 
atgtcgagtg 
tcggcaacgt 
acccacgctt 
gctcaagccc 
ttcgccatga 



gaatagctac 
gagacgcaga 
ctctcaattc 
agcgccgatt 
cggcgatgta 
gatagcttgg 
tgtctaccag 
ctcacgaaat 
gtcaacacca 
tcggaagctc 
cgctggacca 
cgccctcgct 
gaataacaca 
atcaaccgca 
ctccgcagtg 
ccggctccgt 
acccataacg 
ggtcttcttc 
cgagtgcaac 
gcggcctttc 
tgccctctca 
cactgcctgc 
taacgtacgc 



tattttgcat 

tctccaatgc 

ccattgcaat 

tcctcctcaa 

ggcttaggga 

ttgatatcag 

ggaagtatca 

cctcaggcat 

tcttctccag 

gctgaagcac 

gacctcggaa 

tctgcactcc 

ttggacggga 

acggccgttt 

cggggcaaac 

tggctcctcc 

ggcgcttcca 

tcagtttcat 

cacatgtcaa 

tcacccaact 

ccgtcgaatt 

gtcaccggag 

aaggtgccat 



ctccagtgtc 

tcacacttca 

tccacatctg 

tgcgaaggtt 

tttcgccggg 

gtgcaaatcc 

gttttcttcc 

gtggtggtgg 

tttggggcga 

gcgccatcgg 

tgtcgatagt 

ctcctgcacc 

ttccggacgg 

ccgacgtacc 

tattgcctct 

tggaagctcg 

tctgaggagg 

cagctcccac 

tacaatccaa 

caaattcttc 

cgaaagtggg 

tagcgttcac 

cgcttgcgac 



360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1690 



<210> 3 
<211> 502 
<212> DNA 

<213> Physcomitrella patens 



<400> 3 

gcaccagcgc 

tcaagaagtg 

gtgaaaggaa 

aatcttggga 

atttctaagg 

tattttcaat 

aagtcctcag 

agtgctagca 

aatgcaaagt 



ttttaaacaa 
gcgctagtga 
atgatgcttg 
ttcttctgtg 
tccgttcgtt 
ctgtcggaaa 
aggagtcaag 
gagcaaggcc 
atgtggagaa 



tcaaatatct 
tcaatctggg 
tgccgactgc 
tattgagtgc 
gacgttagat 
ctcctacgct 
tgagagaaac 
aagacctaga 
aa 



gagcaggttg 
catgaaagac 
ggtgctgctg 
tcaggagtac 
gtcaaagttt 
aattctatat 
gttaatgacg 
gaccccatac 



atggcgaaga 
cccttgacgt 
atcccgattg 
acagaaacat 
gggagccttc 
gggaagagct 
agggacaatc 
ctatcaaaga 



ttcagatgtc* 
tttacgcaag 
ggcttcgctg 
gagcgttcag 
tgtaatgagc 
tttgaatccc 

gggcgtttta 

aagatttatc 



60 

120 

180 

240 

300 

360 

420 

480 

502 



<210> 4 
<211> 1531 
<212> DNA 

<213> Physcomitrella patens 



<400> 4 
gcacgagctg 

gtggtcgtaa 

gagagaagcg 
cctctacatc 
accccgggct 
tgccggctca 
ttcctctcca 
ataagtttgc 
ttgggtgcgg 



ccccattcga 
gtagaagtaa 
tgttctgctg 
gtctcctgcg 
tcctctcagt 
atcgggtgtc 
gtcacttccg 
cctcagggtg 
aagggaacct 



gcccactcgc 
aggtccgcgg 
gtttcttcgc 
acgactacat 
cagtggctca 
ttgctctgtt 
ccggatcgcg 
tgagttgctt 
ttgagaagtc 



acgagaagat 
ccgctgcggt 
acagagactt 
tgtgtgggag 
cgtctcccag 
ttttaacctc 
acttttgtac 
tgtgtgtctt 
gacccattct 



acgagccgcg 
ctgtgaaatt 
ctcctgcacc 
cagtggcaac 
ctaggcctcc 
tctcccttcc 
ccatttgggg 
ttgtagtagt 
ctagttttgc 



ctttggccga 60 
ctctcgcacg 120 
ttttcttctt 180 
cttcctggcc 240 
catcgcgtct 300 
ggccctctta 360 
gttgggtgtt 420 
actttgcttg 480 
accagtcccg 540 
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cttagtgtgt gtgtcattag tgttggttgc 
attttctcat acgcttctga ttaggaaaga 
accgagcgtg tgtctcagga gacgacctcg 
aacctttgcg gcttcttcgg cagccaagct 
gagacagtca tgcagcgaag atgacggctt 
cgacatctgc cacagctgct gctgttcagc 
catgcgaggt tgagagaaca atgattgtgc 
tggttacccc cgctgcagct gcccctcagg 
gacccgagcc caatcgatgc ggatcttgca 
gtcgctgtgg caacctctac tgcgctttac 
atgactacaa agccgcaggg caggaagcga 
agaaggttgt caagttttga tgagcatccg 
atacattgag taactctaca tctttcttct 
agtcgagggg tgcgcgtcgg ttttggggag 
cggcatcgtg ttttatgtgt acagaagtag 
caattgatag tcctctttaa ggaggacact 
atgccttgat tgtgttgttt tttcctcgtg 



aagtctgaag ccttgagcga gatttgcagg 600 
tacatcctta ttagtctgtt aaagatggcc 660 
caggcccctg agggtccagt tatgtgcaag 720 
accatggggt tgtgctcgaa gtgctaccga 780 
tagctgagca agccactcag gctgctcagg 840 
cccccgctcc tgtacatgag accaagctca 900 
cgcatcaatc ttccagctat caacaagacc 960 
cagtgaagtc ctctatcgca gctccctcta 1020 
ggaagcgtgt tggattgaca ggatttaagt 1080 
atcggtactc ggacaaacac acttgcacat 1140 
ttgcgaaagc taatcctctt gtcgtggccg 1200 
ttaagctttt ctgccgacga tttaggcttc 1260 
ttatcgagag agcgagtcgc atcaagatga 1320 
aggggatttc tttccccttt ccccccttgg 13 80 
gttaggacaa gatagaatca tatgccagat 144 0 
tattacacaa taaaaaatcc tgggtaatgc 1500 
C 1531 



<210> 5 

<211> 689 

<212> DNA 

<213> Physcomitrella patens 



<400> 5 

gcgtggggcg 

tcaaaagaag 

ttgtgtcggc 

ctcctcaatc 

aagtttctcg 

tcggtctgaa 

tactgcgaag 

tgtgtattat 

tgcgctagag 

ctcctcgagg 

aacttgtggc 

tgcaggagtg 



tctacactag 
ttagttgcgg 
gtgcgccgtt 
agtaatgctt 
gactttttag 
aaccagggct 
tccgttctag 
cctcgtgcta 
caatcgtggt 
ataagctggt 
ctagttctcc 
atcgtgtagc 



tttatccccg 
gtgatgctat 
caatgagggg 
caacgattcg 
gtggcgttgg 
ctccaacaac 
aagctgctgc 
gcacagctga 
acgctggaat 
ttatgggaac 
atggcgggtc 
catggagta 



ggctgaggaa 
tgtatttctt 
tgtcagcaac 
gccatctcga 
tgataatggg 
gagtagcttt 
actcgccgtc 
gttctgtgtc 
gcgcttcaaa 
tattgctgct 
tgcaggtcac 



ttcggcacca 
cgcatcgcat 
ggagaatcct 
tgggaggtga 
tacgcactga 
gcacgggacc 
tccggtgaac 
aaagctgggc 
atggcatttg 
gttcaagcag 
cttgggatga 



gatttgtcaa 60 
ctggcgaact 120 
catcttggca 180 
agggcacaga 24 0 
atagctcaat 3 00 
gtgctcgtcjt 360 
gttttgagyt 420 
ttgttaaacg 480 
aaactgaaga 54 0 
cagatccacjt 600 
gcggacctat 660 
689 



<210> 6 
<211> 506 
<212> DNA 

<213> Physcomitrella patens 
<400> 6 

gcaccagtgt tccctttcat atgctcagca 
agtctgtgga gagctgtaga aaattcaatt 
cggaacatgg gagtttggag gacgacatga 
taggtcgaga tggcgagggt atgcagtcaa 
cggaagacga caagctgcga gaactagtgt 
tagcagagaa acttcagggt cgatcaggga 
tggaccctcg catcaaccgg cacccattct 
cacacaagcg ctacggcaac aagtgggcat 
acaacgcggt gaagaatcac tggccc 



tgtccgccaa tgagcgcgcc tgttgtgtac 60 
ccgatttcaa aatatccagc gacgatcjaca 120 
aggagttgaa cgaagacatg gaaattccct 180 
agcagtgccc gcgcggccac tggcgt'.rcag 240 
cccagtttgg acctcaaaac tggaatctca 300 
aaagctgcag gctacggtgg ttcaatcagc 360 
cggaagaaga ggaagagcgg ctgcttatag 42 0 
tgatcgcgcg cctctttccg ggccgc;acag 4 80 

506 



<210> 7 
<211> 536 
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<212> DNA 

<213> Physcomitrella patens 



<400> 7 

gcaccaggtc ttcgactttg cttcagcacg cgcgcgttgt ggtcgatctc tcgctggagc 60 
aacaggttgt cttgtcgctg ccattgctaa agccattctt acttctagca cttctcggag 120 
gttattgatt tctcgcaaat tgctcttcca cctgccctct ttcgtgaggg agttcgaagc 180 
tgaaaagtaa tgagctgaag attaaggtct tttacgagtg aacagcgagc acacagctag 240 
caactctttc ggagaatact ccaggcgaaa ttggtcggat ggccgatagc tacggtcaca 300 
acgcaggttc accagagagc agcccgcatt ctgataacga gtccgggggt cattaccgag 3 60 
accaggatgc ttctgtacgg gaacaggatc ggttcctgcc catcgcgaac gtgagccgaa 420 
tcatgaagaa ggcgttgccg tctaatgcaa aaatttcgaa ggacgcgaaa gagactgtgc 4 80 
aggagtgtgt gtccgagttc atcagcttca tcactggtga ggcgtcagat aagtgc 53 6 



<210> 8 
<211> 599 
<212> DNA 

<213> Physcomitrella patens 
<220> 

<221> modif ied_base 
<222> (463) 

<223> a, t, c, g, other or unknown 



<400> 8 

gcacgagttt 

aaaagaatgg 

ttcctggttt 

aagtactctc 

tcaatttgtc 

ttggaccgcc 

aatgtgcgta 

ggtgaatcca 

atgggccgct 

acagtcaagc 



tcttgtgtca 
aaacttatgt 
ggtaggtact 
gtagaatgct 
ttatcctttc 
catcgtccaa 
gaacgccctc 
catctgtgtc 
ccatcgaacc 
ccactagctc 



aagcagcaga 
aacagtctac 
atcaatcagc 
gttccggctg 
ccgagtaact 
tccaaaacgc 
tatatcttgt 
tgcgacaagt 

tggtgccttt 

agccacttcc 



agaaatccac 
tttctgatcg 
agcaattaaa 
ggttgcctca 
ttaaagattt 
agtcttagca 
cgcatcaatt 
tccccaagtg 
gctgatttca 
tcgttacgtg 



ttctggtagt 
aaacattacc 
tagcgtcaga 
gcttgcgcat 
gacctatttc 
cctccctctc 
gctttacgat 
tantgtcccc 
ctacagattt 
cttcccgccc 



attcaaacat 
aaatgccttt 
tttcacatct 
cgcttttgcc 
ttctaaagfcc 
tcttgggttc 
tgcgtcctca 
atctttgcca 
cagtttctca 
atgctcctg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

599 



<210> 9 
<211> 1057 
<212> DNA 

<213> Physcomitrella patens 



<400> 9 

gcgatatcgg 

atgcctttaa 

aagtttctgc 

agctaaacaa 

gaacatatga 

agaagaagat 

ccccggaact 

cgaagagggc 

cggctgagag 

aagggttctg 

atggagtggt 

gcttgaatga 

atctttccca 

ttcatggacc 



aagaagaacc 
atttcggaat 
tagcaacact 
atgggtgaca 
aactccggaa 
cccgtacaat 
gccttgggag 
gagggtgcct 
aatgatcatc 
gttccaacca 
agactgtaga 
ccagccatgg 
tccccgtctt 
ctgctctcct 



aagggaatgc 
attgatttaa 
ggcgatacga 
gaaattcgac 
gaagctgccc 
tttgaggatt 
agttttgccg 
tcctcaagct 
aaggtgggtt 
tgagagcatg 
tggtttttgt 
tggtgtgcaa 
ccactttgct 
ttcccctgtt 



ggttagcggc 
ataaggcccc 
ccagttttag 
ccacatctca 
gggcctacga 
ccccacagca 
ccctcgtgaa 
agagcgatac 
gtgatgttct 
acgcgagtcc 
aacggcttga 
gtgaagatcg 
acacgttgct 
acgaagttct 



gaaagacact 
atcggcatgg 

gggggttcgg 

gaaacgtaag 
tgttggcatc 
gctgcagcta 
gcagagggct 
gcagcgtaat 
atgctcggat 
cacacggatg 
gtaataacgg 
ctgcttgtgt 
agtgtcactt 
tatggtagag 



agcggtcgga 
gataccgaag 
caccggcccg 
atatggctgg 
ttctacacaa 
tatcccatcc 
acttccgcgg 
tgacgctggt 
gagtggcttg 
gagcttgtga 
aagcttcatg 
gaaggtttcc 
gaacaattca 
ttcaccgaac 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 
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gcaagctgtc taggaagttg acagtttgtg ggagccaaaa actctacttg agctactgtg 900 
tgcacgcctt ctgagtcctc cagcgaggag cctgtatatt attggatggt gcaggatggg 960 
tcgcttggtg cctttctctt tttccttttc ctctttttgt aaatggtttt ccttctatga 1020 
atatgtgaag ctcctcccac ggaagcatag agctcgc 1057 



<210> 10 
<211> 1839 
<212> DNA 

<213> Physcomitrella patens 
<400> 10 

atcccgggat caggaagctg tcaaggaaga gatggaaatc ttgctccata caattactac 60 
gggccgccac cgggcagtaa caattatgtc gtcaacagca agattatggt cgtggctgtc 12 0 
gcggttctct tcgctgtcgt cctcttcatc ctctgcctcc acatctacgc caagtggttc 180 
tggcgcaatc aaggtgccat cgtcgcaagc gatggcacct tgcgtacgtt atcatggcga 240 
agacgccgtt acactgtccc tgtgaacgct actccggtga cgcaggcagt ggggcttgag 3 00 
cgggctgtta ttgaagctct gcccactttc gaattcgacg gtgagagggc aaagcgtgtg 360 
ttcgagtgcg cggtttgttt ggaagaattt gagttgggtg agaaaggccg cacgttgccg 420 
aagtgtgacc atagtttcca cttggattgt attgacatgt ggttgcactc gcactcgaca 480 
tgcccgttgt gtcgcacgag tgtgggagct gatgaaactg agaagaagac cgaggccgcc 54 0 
accgtgatgc agataagcga gcctcctcag atggaagcgc ccgttatggg tgacgtagga 600 
gcgccgttca tggcggccat gcgagcttcc aggaggagcc aacggagccg gggacagttg 660 
ccggcgttga atagttcccc aagaggcaat agtttgcccc gcactgcgga ggatcagggc 72 0 
ggggagaatc atcgccgaag tggtacgtcg gaaacggccg ttgcggttga tcagcagcaa 780 
aacataaaag attacgagac accgtccgga atcccgtcca atgtgttatt ctgggggaat 84 0 
catgcgcaga tgagcagtgc aggtgcagga gggagtgcag aagcgagggc ggcgtccagt 900 
attcgtgcgc cgtttcaggt tactatcgac attccgaggt ctggtccagc ggctgtcagc 960 
aattcgtcga atgttttgtc gccgatggcg cgtgcttcag cgagcttccg acgtttgttg 1020 
agccgaggga agagtgtggt gtcgccccaa actggagaag atggtgttga cgagggcggg 1080 
ccttcttctt caccccgtcc accaccacca catgcctgag gatttcgtga gcagcjtgctg 1140 
ttaaagtgga aattttattc tggaagaaaa ctgatacttc cctggtagac ataaatgccc 1200 
gaccatgcaa aggattttgt gggatttgca cctgatatca accaagctat ctag.cgaacg 1260 
tcacgattgc gttgagtgtt acccggcgaa atccctaagc ctacatcgcc gattiacgatg 1320 
cgcactttcc tcagtaaggt caaccttcgc attgaggagg aaatcggcgc tttagtgccc 1380 
acaaagcatg cccttagatc ccagatgtgg aattgcaatg ggaattgaga gca.gggtaca 144 0 
ctgcaagtgc gttttaggat gtgaagtgtg agcattggag atctgcgtct ctcjccgatta 1500 
ggtcaggtca gcatcacatt tgacactgga gatgcaaaat agtagctatt ccttcttcac 1560 
ttcttccgat ggtgtaccgt agtgtaatat atagcgctag atgtgcaata agacgccaca 162 0 
gtctgaggct caagatgtaa tatagatcat gcacgaagca gttaagcatc tc:taggttag 1680 
gagattgaat gccacagtgc ttcagtaaca tgtagagttg taaataaacg gcjaaatcgcc 1740 
ttctgcaagg catctcactg acacgaacct agtgaacata tcaaggtaat t^gccatttta 1800 
cgataaccag cttattgcaa ggcaagcgcc agagctcgc 1839 



<210> 11 
<211> 2041 
<212> DNA 

<213> Physcomitrella patens 
<400> 11 

atcccgggag gaggacttgc ggaatgcaaa 
gatgacagca cttaccaata gtgaggcaaa 
tggtacaatg gatgcacatc tcaggtactt 
ggaaccttac atccatcagg tgttaacata 
cgagcaagca gcacttgcag atcgtatgca 
ccaaaggtcg attgattttg acagctcttc 
ttcacataag atgattgagg cagtcatgca 



atcacaattt gagcaggctc ^gattcaattt 60 
aaagaagttc gagttccttg -aagccgtgag 120 
caagcagggc tatgagttgc izacatcaaat 180 
tgctcaacag tccagagaaa ^ggccaacta 240 
ggagtacagg caggaagttg Mgagagagag 300 
tggagatggt attcaaggtg titggccgcag 360 
atcgacccca aaagggcaga 1 ccagactct 420 
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atcccgggta tcgatctgga gcccgttgca aactcaatgg tgtattttat agggcaaaag 60 
tctgatctat atggaatgca tcctctcaga gttgcaaatc atggactgca tgtcactctg 120 
ggttattctc gatcacctag ctttgctgga gttcaaattg gtgagtacga gtattatgag 180 
tgatctcgag tttatggtcc ccttctttca tgatcaaggg taatttatat caagggtgta 24 0 
tatgagagat acgcacttat tgagtggacc ttttctcata ctgcatttac acccctgtca 300 
gttgcagcat cctggtttgg aatgccgggt ccagtccctc tattatccat gagtgtaaaa 360 
tcggagagtc tcgatgacat tggaggtcac gagaaaaaat ctgtaactgg gtcggaagtg 42 0 
ggtggcctcg atgctcagct gtggcatgcc tgtgctgggg gtatggttca actgcctcat 480 
gtgggtgcta aggttgtcta ttttccccaa ggccatggcg aacaagctgc ttcaactccc 54 0 
gagttccccc gcactttggt tccaaatgga agtgttccct gccgagttgt gtcagttaac 600 
tttctggctg atacagaaac agacgaggta tttgctcgta tttgcctgca gcctgagatt 660 
ggctcctccg ctcaggattt aacagatgat tctcttgcgt ctccgcctct agagaaacca 720 
gcttcatttg ccaaaacgct cactcaaagt gatgcaaaca acggtggagg cttttcaata 780 
cctcgttatt gtgctgaaac tattttccca cctctcgatt actgtatcga tcctcctgtt 84 0 
caaactgttc ttgcaaaaga tgtccatgga gaggtgtgga aatttcgtca catttacagg 900 
gggactccac gtcgacattt gttaaccaca ggatggagca catttgtcaa tcaaaagaag 960 
ttagttgcgg gtgatgctat tgtatttctt cgcatcgcat ctggcgaact ttgtgtcggc 1020 
gtgcgccgtt caatgagggg tgtcagcaac ggagaatcct catcttggca ctcctcaatc 1080 
agtaatgctt caacgattcg gccatctcga tgggaggtga agggcacaga aagtttctcg 1140 
gactttttag gtggcgttgg tgataatggg tacgcactga atagctcaat tcggtctgaa 1200 
aaccagggct ctccaacaac gagtagcttt gcacgggacc gtgctcgtgt tactgcgaag 1260 
tccgttctag aagctgctgc actcgccgtc tccggtgaac gttttgaggt tgtgtattat 1320 
cctcgtgcta gcacagctga gttctgtgtc aaagctgggc ttgttaaacg tgcgctagag 1380 
caatcgtggt acgctggaat gcgcttcaaa atggcatttg aaactgaaga ctcctcgagg 1440 
ataagctggt ttatgggaac tattgctgct gttcaagcag cagatccagt actttggcct 1500 
agttctccat ggcgggttct gcaggtcact tgggatgagc cggacctatt gcagggagtg 1560 
aatcgtgtaa gcccatggca gttagagctt gtggcgacac ttcctatgca gctgccccct 1620 
gtctctcttc ccaaaaagaa actgcgcact gtccagcctc aagagcttcc acttcagccc 1680 
cctggactgc taagcctgcc gttggcaggg actagcaact ttggtgggca cttggccacc 174 0 
ccctggggca gctctgttct tttggatgac gcctctgttg gcatgcaggg ggccagcjcat 1800 
gatcaattca acgggcttcc aactgtggat ttccgaaata gtaactacaa acatcctcgg 1860 
gagttttcta gggacaatca gtaccagatt caagatcatc aagtcttcca tcctagacct 1920 
gtattaaatg agccccctgc gacaaacact ggcaactact tctctctttt acctagtcfcc 1980 
cagcgacggc cagatatctc tcctagtatt cagcccttag ccttcatgtc tgcttctgga 2040 
agctcacagc tggagacttc ttcaactaag acagcggcca cctctttttt cctatttggc 2100 
caattcattg acccttcttg cacctccaaa cctcagcagc gttccacagt tattaataac 2160 
gcttccgttg ctggggatgg taagcatcct ggcactaata actcatcctc ggataacaaa 2220 
tcagaggaca aggacaattg tagggatgtt caacccattc tgaatgggat tgctgtaaga 2280 
tctggatttc gagcagatat agccgcgaag aagtttcaac agagcgactc tgcacatccc 2340 
acggaagcat cacgtggaag ccaagttagc agcttaccgt ggtggcaaac acaggacgct 2400 
cacaaggatc aggaattcca tggagacagt cagacgcctc atactcctgc atctggtagc 2460 
caatgaggct aaagcttgat catagctcat aaccctctca caggacgtaa tgggggtgac 2520 
aacatgctaa cagaattgca cggtaaagga aaactgtact aggcatgtta tatgggaatt 2580 
cggatcgctt cttgcaatta aacacgctag cgccgtttgg tgccaatgtt attctggcat 2640 
ttgttttgtt tcctttggaa acaaattgct atatttcaaa gtcctttgga ggagctcgc 2699 

<210> 14 
<211> 2367 
<212> DNA 

<213> Physcomitrella patens 
<400> 14 

atcccgggct gttgtgtaca gtctgtggag agctgtagaa aattcaattc cgatttcaaa 6 0 
atatccagcg acgatgacac ggaacatggg agtttggagg acgacatgaa ggagttgaac 120 
gaagacatgg aaattccctt aggtcgagat ggcgagggta tgcagtcaaa gcagtgcccg 180 
cgcggccact ggcgtccagc ggaagacgac aagttgcgag aactagtgtc ccagtttgga 24 0 
cctcaaaact ggaatctcat agcagagaaa cttcagggtc gatcagggaa aagctgcagg 300 



8/32 



ctacggtggt 
gaagagcggc 
ctctttccgg 
cagtcccgtg 
aagggtaacc 
ctcacagcct 
aggtctcctt 
atttccggcg 
actatcgagt 
ctgcaaaagc 
aagcagcaag 
agcgcaatag 
gatatgtcct 
agatcttctt 
gagtgcagga 
tctagccttc 
ctttgtgggc 
ttggcattct 
gctctcaagc 
aaaatgtcag 
gtgggagcgg 
cacagggctg 
ttttcccctt 
gtaatggaac 
ggatcaaacc 
tgtggatgac 
agacccaagt 
cgatgaatat 
ttcaatttta 
cttccaggtt 
caactttatc 
gtacattcga 
gacagagaga 
gagactagtt 
acggccttta 



tcaatcagct 
tgcttatagc 
gccgcacaga 
aacggacacg 
gtatcaatac 
ggattgagtc 
gtaccggcag 
gcgccttcca 
cgccaaagtt 
caatgggaga 
tgctgcagag 
tagcgcatga 
gtgttggatt 
ggaatcaatc 
gttctacagg 
agtttaaatg 
cagcattctc 
ccggcctagt 
tgggactatc 
catcgcagcc 
cctgaaggct 
tttttagctt 
ttcttctccc 
ctttggcggc 
gtactgcgga 
tcaaaaggag 
ttcatgtgga 
gcgctttcgg 
tttggaaatg 
gtgggtcgca 
tttttgtttt 
tgccatctct 
gagagagaga 
tagaaagatt 
ctccgtgagc 



ggaccctcgc 
acacaagcgc 
caacgcggtg 
aacttacggc 
ctccgcactt 
gaagtatgcg 
aggctctcct 
tcgaccgaca 
tagcaactcc 
tcccaggtca 
taattccatc 
tgagaaatcg 
gaagtcaaat 
ccttccccac 
cgcatgcact 
cagcactgcg 
gcaacaagac 
gaagcatcgc 
at 999ttaca 
agagcagtct 
gcggaaagat 
gtataccagt 
cccactttca 
ctgtatgagg 
tgtcatgctt 
tagctgcttt 
caagtctgaa 
cttacactgc 
ttttgaatct 
agttaactct 
ttacgcttga 
tggctttcat 
gagagagaga 
gatgaagcta 
ccgggat 



atcaaccggc 
tacggcaaca 
aagaatcact 
cgtatcaaag 
ggaaattacc 
acagtcgagc 
cctctaccca 
aacatgagta 
gaaaatgcgc 
gtatgcttgc 
gacggtcaga 
ggcgtcattt 
tttcagggga 
tgttttggcc 
gaacgctctg 
tacaatactg 
acagcgaacg 
caagagaggt 
tccgatagca 
gcgccggttg 
tttagcaaag 
aggcacttct 
ccatttccgc 
cacttttgga 
tgaagctgca 
gtgaaactaa 
aaacttatac 
ggctcttttt 
accttctcgt 
gcagattgtg 
acggacctca 
ggaagttcag 
gagattcttg 
gcagtaaatt 



acccattctc 

agtgggcatt 

ggcacgttgt 

gtccggtaca 

atcacgattc 

agtctgcgga 

ccggtttcag 

ctagtcctct 

aaataataac 

cgaattcgac 

tctcctccgg 

caatgaatca 

gtctccatcc 

acagtaacaa 

agattctgca 

gaagatatca 

aggttgcgaa 

tgtgcaaaga 

ctcttgactt 

cattcattga 

cttttataac 

acttcttttt 

catagcagcc 

ggcatccctg 

atccgaattc 

tactatacag 

gccacctcca 

tgcatatata 

acaaaactgg 

gctgacactt 

gctgtacaga 

atatcggaaa 

atgcactgtg 

gttggcctca 



ggaagaagag 

gatcgcgcgc 

gacggcaaga 

tcgaagaggc 

gaagggagct 

a 999ctcgct 

tataccgcag 

tagcgatgtg 

cgcgcccgtc 

tgtttccgac 

gctccagaca 

tcaagcaccg 

tggcgctgtt 

gttggtggag 

agaacagcat 

acatgaaaac 

tttttctacg 

tagtggatct 

gagtgttgcc 

ttttctaggc 

gttttttttg 

cttcttttct 

tttgaat:cac 

gacgaagaat 

agtagccitgc 

cggattt.tga 

tgggctt eta 

tatacttcca 

gatcaga.aat 

gggcaategg 

cactcatcat 

ctgtgacaga 

cgccgagtttt 

tctgaaa^gt 



360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2367 



<210> 15 
<211> 787 
<212> DNA 

<213> Physcomitrella patens 



<400> 15 

atcccgggca 

teggatggee 

taacgagtcc 

cctgcccatc 

ttcgaaggac 

tggtgaggcg 

gctgtgggcc 

acacaaatac 

aggagggaaa 

eggtatgaac 

gatgetgeag 

gatgatgecg 

ggaggttcca 

agetege 



gcgagcacac 
gatagctacg 
gggggtcatt 
gcgaacgtga 
gcgaaagaga 
tcagataagt 
atgagtacac 
egggagctag 
gaagggagtc 
ggtacgatga 
cagtegtacg 
caataccaga 
eggegaggag 



agctagcaac 
gtcacaacgc 
accgagacca 
gecgaatcat 
ctgtgcagga 
gecagaggga 
ttggtttcga 
a gggagagaa 
aaggtgttat 

ac ggg aa tat 

gacagcaggc 
tgecaatgea 
aatttgaaat 



tettteggag 
aggttcacca 
ggatgettet 
gaagaaggcg 

gtgtgtgtcc 

gaagagaaag 
agattaegtg 
ggcttccacg 

ggggtccatg 

gcatggacat 
acctccaggg 
gtctggtgga 
tggggagatt 



aatactccag 
gagagcagee 
gtaegggaac 
ttgeegtcta 
gagttcatca 
acgatcaacg 
gagectctga 
gecaagggtg 
ggtatgtcgg 
ggaatccegg 
atgatgtatt 
aaccagcctc 
gtcaaccgcg 



gcgaaatrtgg 
cgcattctga 
aggateggtt 
atgcanaaat 
gcttcatcac 
gtgacgactt 
aggtt;tacct 
gtgaccagca 
gegg aatgaa 
tgtc gatgea 
cccc tcatca 
gtggiagtgta 
tgacjggagtg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

787 
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<210> 16 
<211> 1669 
<212> DNA 

<213> Physcomitrella patens 



<400> 16 

atcccgggct 

ccgagagcgg 

cgttagcttt 

cgtggaacag 

gagcgatgtt 

cgagcagagt 

tgaggaagag 

aattcaagta 

gttggaaagg 

taagaaacca 

aggaaggacg 

tcttttgaag 

aattggagag 

gaagggtcga 

tgcgaaaaac 

gggattggtg 

cgcacattgg 

tcgtttacct 

ggttcaggag 

tgttgagaaa 

cattggcaaa 

acctgaggac 

attgaaccca 

caagacttta 

tgaggcaaaa 

cttagatgtg 

gaaaaaggca 

tttatgtttg 



cggaaggact 
tcttatcagt 
agcagctgca 
gaggagtttc 
gagcattctt 
tatgtgcaga 
gaaactgcat 
gccgttaaat 
gcagagaagg 
cagcttgcgg 
aagttgctaa 
ttggagaata 
tggagtagag 
ttcgccaagg 
taccagggcc 
agaggagcgg 
tggattaggc 
attcatttat 
catgggcggg 
ctgaaatctg 
gatggggaca 
gcaatcgtaa 
agagagaggg 
gaagaaatag 
gcgatgcgca 
aaatctgacg 
tttggtaatg 
aatactacca 



gtgcattgtc 
gaagaaggag 
aaggccgcca 
cgacggaatt 
ttcgggttga 
agctagaatc 
ccgtttcaga 
cgaagcggaa 
ttgccaccga 
cggatccttc 
cagcaagaga 
tcaagtctaa 
cggtaggaat 
acaaaatggt 
gaggcatgac 
agaagttcga 
aggctgtaac 
acgaagttat 
aagcacgtaa 
tagtgaaatc 
ctacacttgg 
agcaattgat 
aggtgctaag 
gtcaaatctt 
agctgaggca 
ctatttaatt 
tttcgatcag 
gaagtggatt 



gagcgctgaa 
tttctcgtgc 
tggaggctgc 
tgatctgctg 
attggataca 
gttgttggga 
agatgaagat 
gggagagagg 
tcttgcatca 
agacccagtc 
agaagtcgat 
ccttgagcga 
ggaacagaat 
gaattcgaat 
tcttcaagat 
cccgaccaag 
gcgatcaatt 
ctcacgtatc 
cgaggaagtg 
agcaaaggca 
ggaacttgtc 
gcgacaagat 
actgcgtttt 
taaagctact 
acccagccgg 
gctgctgatt 
aaagtagact 
tcttctgctg 



ggtggatgat 
tgcagctgag 
ctcgtacgct 
agactagaga 
gaggctgcca 
ggtgtttcca 
gattcaaaca 
aggaagaggc 
gcaccccctc 
cgtgcatatt 
ctctctcatc 
gagataggaa 
gcatttgaag 
ttgcggttgg 
ttaattcagg 
gggtttaagt 
gcggatcaat 
aacaaagcaa 
gctgagctag 
ccaggttcga 
gcagacacag 
atagagggcg 
ggattggacg 
cgggaaagga 
aacagcattc 
gatagtacct 
gttacataag 
cgagctcgc 



gctttggtga 

gaggcgatga 

gatgcgatgc 

gggccaggtt 

tgatggaggc 

cgctcgtccg 

gcttacctca 

gggagcgagc 

tcccaaaacc 

tgcgagacat 

aaattcagga 

ggaatgccac 

cgcggcttaa 

ttgtctcgat 

aaggg agcat 

tcagcactta 

ctagcgacttt 

agcgaatgct 

tgggc ttgac 

tggagcggcc 

atgtggattc 

ttcta cgcac 

atggg.cggtc 

taagacaaat 

tacg agagta 

acca.aaccag 

tttc;cattct 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1669 



<210> 17 
<211> 141 
<212> PRT 

<213> Physcomitrella patens 
<400> 17 

Met Arg Leu Ala Ala Lys Asp Thr Ser Gly Arg Asn Ala Phe Lys Phe 
15 10 ].5 

Arg Asn He Asp Leu Asn Lys Ala Pro Ser Ala Trp Asp Thr Gl u Glu 
20 25 30 

Val Ser Ala Ser Asn Thr Gly Asp Thr Thr Ser Phe Arg Gly Va 1 Arg 
35 40 45 

His Arg Pro Glu Leu Asn Lys Trp Val Thr Glu He Arg Pro Th;- Ser 
50 55 6 o 

Gin Lys Arg Lys He Trp Leu Gly Thr Tyr Glu Thr Pro Glu Glu Ala 
65 70 75 80 
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Ala Arg Ala Tyr Asp Val Gly lie Phe Tyr Thr Lys Lys Lys lie Pro 
85 90 ' 95 

Tyr Asn Phe Glu Asp Ser Pro Gin Gin Leu Gin Leu Tyr Pro lie Pro 
100 105 no 

Pro Glu Leu Pro Trp Glu Ser Phe Ala Ala Leu Val Lys Gin Arg Ala 
115 120 125 

Thr Ser. Ala Ala Lys Arg Ala Arg Val Pro Ser Ser Ser 
130 135 140 

<210> 18 
<211> 337 
<212> PRT 

<213> Physcomitrella patens 
<400> 18 

Met Val Val Ala Val Ala Val Leu Phe Ala Val Val Leu Phe He Leu 



1 5 io 



15 



Cys Leu His He Tyr Ala Lys Trp Phe Trp Arg Asn Gin Gly Ala He 
20 25 30 

Val Ala ser Asp Gly Thr Leu Arg Thr Leu Ser Trp Arg Arg Arg Arg 
35 40 45 

Tyr Thr Val Pro Val Asn Ala Thr Pro Val Thr Gin Ala Val Gly Leu 
50 55 60 

Glu Arg Ala Val He Glu Ala Leu Pro Thr Phe Glu Phe Asp Gly Glu 
65 70 75 80 

Arg Ala Lys Arg Val Phe Glu Cys Ala Val Cys Leu Glu Glu Phe Glu 
85 90 95 

Leu Gly Glu Lys Gly Arg Thr Leu Pro Lys Cys Asp His Ser Phe Hie; 
100 105 HO 

Leu Asp cys He Asp Met Trp Leu His Ser His Ser Thr Cys Pro Leu 
115 120 125 

Cys Arg Thr Ser Val Gly Ala Asp Glu Thr Glu Lys Lys Thr Glu Ala 
130 135 140 

Ala Thr val Met Gin He Ser Glu Pro Pro Gin Met Glu Ala Pro Veil 

150 155 16Q 

Met Gly Asp Val Gly Ala Pro Phe Met Ala Ala Met Arg Ala Ser Arg 
165 170 175 

Arg Ser Gin Arg Ser Arg Gly Gin Leu Pro Ala Leu Asn Ser Ser Pro 
ISO 185 190 

Arg Gly Asn Ser Leu Pro Arg Thr Ala Glu Asp Gin Gly Gly Glu Asn 
195 200 205 



11/32 



His Arg Arg Ser 
210 

Gin Asn lie Lys 
225 

Leu Phe Trp Gly 



Ser Ala Glu Ala 
260 

Thr lie Asp lie 
275 

Asn Val Leu Ser 
290 

Leu Ser Arg Gly 
305 

Val Asp Glu Gly 



Ala 



Gly Thr Ser Glu 
215 

Asp Tyr Glu Thr 
230 

Asn His Ala Gin 
245 

Arg Ala Ala Ser 



Pro Arg Ser Gly 
280 

Pro Met Ala Arg 
295 

Lys Ser Val Val 
310 

Gly Pro Ser Ser 
325 



Thr Ala Val Ala 
220 

Pro Ser Gly lie 
235 

Met Ser Ser Ala 
250 

Ser lie Arg Ala 
265 

Pro Ala Ala Val 



Ala Ser Ala Ser 
300 

Ser Pro Gin Thr 
315 

Ser Pro Arg Pro 
330 



Val Asp Gin Gin 



Pro Ser Asn Val 
240 

Gly Ala Gly Gly 
255 

Pro Phe Gin Val 
270 

Ser Asn Ser Ser 
285 

Phe Arg Arg Leu 



Gly Glu Asp Gly 
320 

Pro Pro Pro His 
335 



<210> 19 
<211> 605 
<212> PRT 

<213> Physcomitrella patens 
<400> 19 

Met Thr Ala Leu Thr Asn Ser Glu Ala Lys Lys Lys Phe Glu Phe Leu 
1 5 10 15 

Glu Ala Val Ser Gly Thr Met Asp Ala His Leu Arg Tyr Phe Lys Gin 
20 25 30 

Gly Tyr Glu Leu Leu His Gin Met Glu Pro Tyr He His Gin Val Leu 
35 40 45 

Thr Tyr Ala Gin Gin Ser Arg Glu Arg Ala Asn Tyr Glu Gin Ala Ala 
50 55 60 

Leu Ala Asp Arg Met Gin Glu Tyr Arg Gin Glu Val Glu Arg Glu Ser 
65 70 75 " 80 

Gin Arg Ser He Asp Phe Asp Ser Ser Ser Gly Asp Gly He Gin Gly 
85 90 95 

Val Gly Arg Ser Ser His Lys Met He Glu Ala Val Met Gin Ser Thr 
100 105 110 

Pro Lys Gly Gin He Gin Thr Leu Lys Gin Gly Tyr Leu Leu Lys Arg 
115 120 125 
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Ser Thr Asn Leu Arg Gly Asp Trp Lys Arg Arg Phe Phe Val Leu Asp 
130 135 140 

Ser Arg Gly Met Leu Tyr Tyr Tyr Arg Lys Gin Trp Gly Lys Pro Thr 
145 150 155 160 

Asp Glu Lys Asn Val Ala His His Thr Val Asn Leu Leu Thr Ser Thr 
165 170 175 

lie Lys lie Asp Ala Glu Gin Ser Asp Leu Arg Phe Cys Phe Arg lie 
180 185 190 

lie Ser Pro Ala Lys Ser Tyr Thr Leu Gin Ala Glu Asn Ala lie Asp 
195 200 205 

Arg Met Asp Trp Met Asp Lys lie Thr Gly Val lie Ser Ser Leu Leu 
210 215 220 

Asn Asn Gin lie Ser Glu Gin Val Asp Gly Glu Asp Ser Asp Val Ser 
225 230 235 1240 

Arg Ser Gly Ala Ser Asp Gin Ser Gly His Glu Arg Pro Leu Asp Val 
245 250 ~ 255 

Leu Arg Lys Val Lys Gly Asn Asp Ala Cys Ala Asp Cys Gly Ala A.la 
260 265 270 

Asp Pro Asp Trp Ala Ser Leu Asn Leu Gly lie Leu Leu Cys lie G'Au 
275 280 285 

Cys Ser Gly Val His Arg Asn Met Ser Val Gin lie Ser Lys Val Arg 
290 295 300 

Ser Leu Thr Leu Asp Val Lys Val Trp Glu Pro Ser Val Met Ser Tyr 
305 310 315 320 

Phe Gin Ser Val Gly Asn Ser Tyr Ala Asn Ser He Trp Glu Glu Leu 
325 330 " 335 

Leu Asn Pro Lys Ser Ser Glu Glu Ser Ser Glu Arg Asn Val Asn Asp 
340 345 350 

Glu Gly Gin Ser Gly Val Leu Ser Ala Ser Arg Ala Arg Pro Arg P ro 
355 360 365 

Arg Asp Pro He Pro lie Lys Glu Arg Phe He Asn Ala Lys Tyr Val 
370 375 380 

Glu Lys Lys Phe Val Gin Lys Leu Lys Val Asp Ser Arg Gly Pro Ser 
385 390 395 400 

Val Thr Arg Gin He Trp Asp Ala Val Gin Asn Lys Lys Val Gin Leu 
405 410 415 

Ala Leu Arg Leu Leu He Thr Ala Asp Ala Asn Ala Asn Thr Thr Phe 
420 425 430 
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Glu Gin Val Met Gly Gly Thr Glu Ser Ser Trp Ser Ser Pro Leu Ala 
435 440 445 

Ser Leu Ala Gly Ala Leu Leu Arg Lys Asn Ser Leu Ser Ala Ser Gin 
450 455 460 

Ser Gly Arg Arg Asn Trp Ser Val Pro Ser Leu Leu Ser Ser Pro Asp 
465 470 475 480 

Asp Pro Gly Ser Arg Ser Gly Ala Leu Ser Pro Val Ser Arg Ser Pro 
485 490 495 

Asp Ala Ala Gly Ser Gly Gly lie Asp Glu Lys Asp Leu Arg Gly Cys 
500 505 510 

Ser Leu Leu His Val Ala Cys Gin lie Gly Asp He Ser Leu He Glu 
515 520 525 

Leu Leu Leu Gin Tyr Gly Ala Gin He Asn Cys Val Asp Thr Leu Gly 
530 535 540 

Arg Thr Pro Leu His His Cys Val Leu Cys Gly Asn Asn Ser Cys Ala 
545 550 555 560 

Lys Leu Leu Leu Thr Arg Gly Ala Lys Ala Gly Ala Val Asp Lys Glu 
565 570 575 

Gly Lys Thr Pro Leu Glu Cys Ala Val Glu Lys Leu Gly Ala He Thr 
580 585 590 

Asp Glu Glu Leu Phe He Met Leu Ser Glu Thr Ser Arg 
595 600 605 



<210> 20 
<211> 188 
<212> PRT 

<213> Physcomitrella patens 
<400> 20 

Met Ala Thr Glu Arg Val Ser Gin Glu Thr Thr Ser Gin Ala Pro Glu 
1 5 io 15 

Gly Pro Val Met Cys Lys Asn Leu Cys Gly Phe Phe Gly Ser Gin Ala 
20 25 30 

Thr Met Gly Leu Cys Ser Lys Cys Tyr Arg Glu Thr Val Met Gin Ala 
35 40 45 

Lys Met Thr Ala Leu Ala Glu Gin Ala Thr Gin Ala Ala Gin Ala Thr 
50 55 60 

Ser Ala Thr Ala Ala Ala Val Gin Pro Pro Ala Pro Val His Glu Thr 
65 70 75 80 

Lys Leu Thr Cys Glu Val Glu Arg Thr Met He Val Pro His Gin Ser 
85 90 95 



Ser Ser Tyr Gin Gin Asp 
100 

Ala Val Lys Ser Ser lie 
115 

Cys Gly Ser Cys Arg Lys 
130 

Cys Gly Asn Leu Tyr Cys 
145 150 

Cys Thr Tyr Asp Tyr Lys 
165 

Asn Pro Leu Val Val Ala 
180 
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Leu Val Thr Pro Ala 
105 

Ala Ala Pro Ser Arg 
120 

Arg Val Gly Leu Thr 
135 

Ala Leu His Arg Tyr 
155 

Ala Ala Gly Gin Glu 
170 

Glu Lys Val Val Lys 
185 



Ala Ala Ala Pro Gin 
110 

Pro Glu Pro Asn Arg 
125 

Gly Phe Lys Cys Arg 
140 

Ser Asp Lys His Thr 
160 

Ala lie Ala Lys Ala 
175 

Phe 



<210> 21 
<211> 714 
<212> PRT 

<213> Physcotnitrella patens 
<400> 21 

Met Pro Gly Pro Val Pro Leu Leu Ser Met Ser Val Lys Ser Glu Ser 
1 5 10 15 

Leu Asp Asp lie Gly Gly His Glu Lys Lys Ser Val Thr Gly Ser Glu 
20 25 30 

Val Gly Gly Leu Asp Ala Gin Leu Trp His Ala Cys Ala Gly Gly Met 
35 40 45 

Val Gin Leu Pro His Val Gly Ala Lys Val Val Tyr Phe Pro Gin Gly 
50 55 60 

His Gly Glu Gin Ala Ala Ser Thr Pro Glu Phe Pro Arg Thr Leu Val 
65 70 75 80 

Pro Asn Gly Ser Val Pro Cys Arg Val Val Ser Val Asn Phe Leu Ala 
85 90 95 

Asp Thr Glu Thr Asp Glu Val Phe Ala Arg He Cys Leu Gin Pro Glu 
100 105 ^ 110 

He Gly Ser Ser Ala Gin Asp Leu Thr Asp Asp Ser Leu Ala Ser Pro 
115 120 125 

Pro Leu Glu Lys Pro Ala Ser Phe Ala Lys Thr Leu Thr Gin Ser Asp 
130 135 140 

Ala Asn Asn Gly Gly Gly Phe Ser He Pro Arg Tyr Cys Ala Glu Thr 
14 5 150 155 160 

He Phe Pro Pro Leu Asp Tyr Cys He Asp Pro Pro Val Gin Thr Val 
165 170 175 



i 
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Leu Ala Lys Asp Val His Gly Glu Val Trp Lys Phe Arg His lie Tyr 
180 185 190 

Arg Gly Thr Pro Arg Arg His Leu Leu Thr Thr Gly Trp Ser Thr Phe 
195 200 205 

Val Asn Gin Lys Lys Leu Val Ala Gly Asp Ala lie Val Phe Leu Arg 
210 215 220 

lie Ala Ser Gly Glu Leu Cys Val Gly Val Arg Arg Ser Met Arg Gly 
225 230 235 240 

Val Ser Asn Gly Glu Ser Ser Ser Trp His Ser Ser lie Ser Asn Ala 
245 250 255 

Ser Thr lie Arg Pro Ser Arg Trp Glu Val Lys Gly Thr Glu Ser Phe 
260 265 270 

Ser Asp Phe Leu Gly Gly Val Gly Asp Asn Gly Tyr Ala Leu Asn Ser 
275 280 285 

Ser lie Arg Ser Glu Asn Gin Gly Ser Pro Thr Thr Ser Ser Phe Ala 
290 295 300 

Arg Asp Arg Ala Arg Val Thr Ala Lys Ser Val Leu Glu Ala Ala Ala 
305 310 315 320 

Leu Ala Val Ser Gly Glu Arg Phe Glu Val Val Tyr Tyr Pro Arg Ala 
325 330 335 

Ser Thr Ala Glu Phe Cys Val Lys Ala Gly Leu Val Lys Arg Ala Leu 
340 345 350 

Glu Gin Ser Trp Tyr Ala Gly Met Arg Phe Lys Met Ala Phe Glu Thr 
355 360 365 

Glu Asp Ser Ser Arg lie Ser Trp Phe Met Gly Thr lie Ala Ala Val 
370 375 " 380 

Gin Ala Ala Asp Pro Val Leu Trp Pro Ser Ser Pro Trp Arg Val Leu 
385 390 395 ~ 400 

Gin Val Thr Trp Asp Glu Pro Asp Leu Leu Gin Gly Val Asn Arg Val 
405 410 415 

Ser Pro Trp Gin Leu Glu Leu Val Ala Thr Leu Pro Met Gin Leu Pro 
420 425 430 

Pro Val Ser Leu Pro Lys Lys Lys Leu Arg Thr Val Gin Pro Gin Glu 
435 440 445 

Leu Pro Leu Gin Pro Pro Gly Leu Leu Ser Leu Pro Leu Ala Gly Thr 
450 455 460 

Ser Asn Phe Gly Gly His Leu Ala Thr Pro Trp Gly Ser Ser Val Leu 
465 470 475 480 
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Leu Asp Asp Ala Ser Val Gly Met Gin Gly Ala Arg His Asp Gin Phe 
485 490 " 495 

Asn Gly Leu Pro Thr Val Asp Phe Arg Asn Ser Asn Tyr Lys His Pro 
500 505 ' 510 

Arg Glu Phe Ser Arg Asp Asn Gin Tyr Gin He Gin Asp His Gin Val 
515 520 525 

Phe His Pro Arg Pro Val Leu Asn Glu Pro Pro Ala Thr Asn Thr Gly 
530 535 540 

Asn Tyr Phe Ser Leu Leu Pro Ser Leu Gin Arg Arg Pro Asp He Ser 
545 550 555 ' 560 

Pro Ser He Gin Pro Leu Ala Phe Met Ser Ala Ser Gly Ser Ser Gin 
565 570 575 

Leu Glu Thr Ser Ser Thr Lys Thr Ala Ala Thr Ser Phe Phe Leu Phe 
580 585 590 

Gly Gin Phe He Asp Pro Ser Cys Thr Ser Lys Pro Gin Gin Arg Ser 
5 95 600 605 

Thr Val He Asn Asn Ala Ser Val Ala Gly Asp Gly Lys His Pro Gly 
610 615 " 620 

Thr Asn Asn Ser Ser Ser Asp Asn Lys Ser Glu Asp Lys Asp Asn Cys 
625 630 635 640 

Arg Asp Val Gin Pro He Leu Asn Gly He Ala Val Arg Ser Gly Phe 
645 650 655 

Arg Ala Asp He Ala Ala Lys Lys Phe Gin Gin Ser Asp Ser Ala His 
660 665 670 

Pro Thr Glu Ala Ser Arg Gly Ser Gin Val Ser Ser Leu Pro Trp Trp 
675 680 685 

Gin Thr Gin Asp Ala His Lys Asp Gin Glu Phe His Gly Asp Ser Gin 
690 695 700 

Thr Pro His Thr Pro Ala Ser Gly Ser Gin 
705 710 



<210> 22 
<211> 469 
<212> PRT 

<213> Physcomitrella patens 



<400> 22 

Met Lys Glu Leu Asn Glu Asp Met Glu He Pro Leu Gly Arg Asp Gly 
1 5 10 15 



Glu Gly Met Gin Ser Lys Gin Cys Pro Arg Gly His Trp Arg Pro Ala 
20 25 30 
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Glu Asp Asp Lys Leu Arg Glu Leu Val Ser Gin Phe Gly Pro Gin Asn 
35 40 45 

Trp Asn Leu He Ala Glu Lys Leu Gin Gly Arg Ser Gly Lys Ser Cys 
50 55 ~ 60 

Arg Leu Arg Trp Phe Asn Gin Leu Asp Pro Arg He Asn Arg His Pro 
65 70 75 80 

Phe Ser Glu Glu Glu Glu Glu Arg Leu Leu He Ala His Lys Arg Tyr 
85 90 95 

Gly Asn Lys Trp Ala Leu He Ala Arg Leu Phe Pro Gly Arg Thr Asp 
100 105 ^ 110 

Asn Ala Val Lys Asn His Trp His Val Val Thr Ala Arg Gin Ser Arg 
115 120 125 

Glu Arg Thr Arg Thr Tyr Gly Arg He Lys Gly Pro Val His Arg Arg 
130 135 140 

Gly Lys Gly Asn Arg lie Asn Thr Ser Ala Leu Gly Asn Tyr His His 
145 15 ° 155 " 160 

Asp Ser Lys Gly Ala Leu Thr Ala Trp He Glu Ser Lys Tyr Ala Thr 
165 170 175 

Val Glu Gin Ser Ala Glu Gly Leu Ala Arg Ser Pro Cys Thr Gly Arg 
180 185 190 

Gly Ser Pro Pro Leu Prb Thr Gly Phe Ser He Pro Gin He Ser Gly 
195 200 205 

Gly Ala Phe His Arg Pro Thr Asn Met Ser Thr Ser Pro Leu Ser Asp 
210 215 220 

Val Thr He Glu Ser Pro Lys Phe Ser Asn Ser Glu Asn Ala <31n He 
225 2 30 235 240 

He Thr Ala Pro Val Leu Gin Lys Pro Met Gly Asp Pro Arg Ser Val 
245 250 " ~ 255 

Cys Leu Pro Asn Ser Thr Val Ser Asp Lys Gin Gin Val Leu Gin Ser 
260 265 270 

Asn Ser He Asp Gly Gin He Ser Ser Gly Leu Gin Thr Ser Ala He 
275 280 285 

Val Ala His Asp Glu Lys Ser Gly Val He Ser Met Asn His Gin Ala 
290 295 300 

Pro Asp Met Ser Cys Val Gly Leu Lys Ser Asn Phe Gin Gly Ser Leu 
305 310 315 320 

His Pro Gly Ala Val Arg Ser Ser Trp Asn Gin Ser Leu Pro His Cys 
325 330 335 



Phe Gly His Ser 
340 

Ala Cys Thr Glu 
355 

Gin Phe Lys Cys 
370 

Asn Leu Cys Gly 
385 

Ala Asn Phe Ser 



Glu Arg Leu Cys 
420 

Trp Val Thr Ser 
435 

Ala Ser Gin Pro 
450 

Gly Val Gly Ala 
465 



Asn Lys Leu Val 



Arg Ser Glu lie 
360 

Ser Thr Ala Tyr 
375 

Pro Ala Phe Ser 
390 

Thr Leu Ala Phe 
405 

Lys Asp Ser Gly 



Asp Ser Thr Leu 
440 

Glu Gin Ser Ala 
455 

Ala 
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Glu Glu Cys Arg 
345 

Leu Gin Glu Gin 



Asn Thr Gly Arg 
380 

Gin Gin Asp Thr 
395 

Ser Gly Leu Val 
410 

Ser Ala Leu Lys 
425 

Asp Leu Ser Val 



Pro Val Ala Phe 
460 



Ser Ser Thr Gly 
350 

His Ser Ser Leu 
365 

Tyr Gin His Glu 



Ala Asn Glu Val 
400 

Lys His Arg Gin 
415 

Leu Gly Leu Ser 
430 

Ala Lys Met Ser 
445 

lie Asp Phe Leu 



<210> 23 
<211> 218 
<212> PRT 

<213> Physcomitrella patens 
<400> 23 

Met Ala Asp Ser Tyr Gly His Asn Ala Gly Ser Pro Glu Ser Ser Pro 
15 10 15 

His Ser Asp Asn Glu Ser Gly Gly His Tyr Arg Asp Gin Asp Ala Ser 
20 25 30 

Val Arg Glu Gin Asp Arg Phe Leu Pro tie Ala Asn Val Ser Arg 11^ 
35 40 45 

Met Lys Lys Ala Leu Pro Ser Asn Ala Lys lie Ser Lys Asp Ala Lys 
50 55 60 

Glu Thr Val Gin Glu Cys Val Ser Glu Phe lie Ser Phe lie Thr G3.y 
65 70 75 f30 

Glu Ala Ser Asp Lys Cys Gin Arg Glu Lys Arg Lys Thr lie Asn Gly 
85 90 95 

Asp Asp Leu Leu Trp Ala Met Ser Thr Leu Gly Phe Glu Asp Tyr Val 
100 105 110 

Glu Pro Leu Lys Val Tyr Leu His Lys Tyr Arg Glu Leu Glu Gly Glu 
115 120 125 



1 
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Lys Ala Ser Thr Ala Lys Gly Gly Asp Gin Gin Gly Gly Lys Glu Gly 
130 135 140 

Ser Gin Gly Val Met Gly Ser Met Gly Met Ser Gly Gly Met Asn Gly 
145 150 155 160 

Met Asn Gly Thr Met Asn Gly Asn Met His Gly His Gly He Pro Val 
165 170 175 

Ser Met Gin Met Leu Gin Gin Ser Tyr Gly Gin Gin Ala Pro Pro Gly 
180 185 190 

Met Met Tyr Ser Pro His Gin Met Met Pro Gin Tyr Gin Met Pro Met 
195 200 " 205 

Gin Ser Gly Gly Asn Gin Pro Arg Gly Val 
210 215 



<210> 24 
<211> 412 
<212> PRT 

<213> Physcomitrella patens 
<400> 24 

Met Met Glu Ala Glu Gin Ser Tyr Val Gin Lys Leu Glu Ser Leu Leu 
1 5 10 is 

Gly Gly Val Ser Thr Leu Val Arg Glu Glu Glu Glu Thr Ala Ser Val 
20 25 30 

Ser Glu Asp Glu Asp Asp Ser Asn Ser Leu Pro Gin He Gin Val Ala 
35 40 45 

Val Lys Ser Lys Arg Lys Gly Glu Arg Arg Lys Arg Arg Glu Arg Ala 
50 55 60 

Leu Glu Arg Ala Glu Lys Val Ala Thr Asp Leu Ala Ser Ala Pro Pro 
65 70 75 80 

Leu Pro Lys Pro Lys Lys Pro Gin Leu Ala Ala Asp Pro Ser Asp Pro 
85 90 95 

Val Arg Ala Tyr Leu Arg Asp He Gly Arg Thr Lys Leu Leu Thr Ala 
100 105 110 

Arg Glu Glu Val Asp Leu Ser His Gin He Gin Asp Leu Leu Lys Leu 
115 120 125 

Glu Asn He Lys Ser Asn Leu Glu Arg Glu He Gly Arg Asn Ala Thr 
130 135 140 

He Gly Glu Trp Ser Arg Ala Val Gly Met Glu Gin Asn Ala Phe Glu 
145 150 155 160 

Ala Arg Leu Lys Lys Gly Arg Phe Ala Lys Asp Lys Met Val Asn Ser 
165 170 175 
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Asn Leu Arg Leu Val Val Ser lie Ala Lys Asn Tyr Gin Gly Arg Gly 
180 185 190 

Met Thr Leu Gin Asp Leu lie Gin Glu Gly Ser Met Gly Leu Val Arg 
195 200 205 

Gly Ala Glu Lys Phe Asp Pro Thr Lys Gly Phe Lys Phe Ser Thr Tyr 
210 215 220 

Ala His Trp Trp lie Arg Gin Ala Val Thr Arg Ser lie Ala Asp Gin 
225 230 235 240 

Ser Arg Thr Phe Arg Leu Pro lie His Leu Tyr Glu Val lie Ser Arg 
245 250 255 

lie Asn Lys Ala Lys Arg Met Leu Val Gin Glu His Gly Arg Glu Ala 
260 265 270 

Arg Asn Glu Glu Val Ala Glu Leu Val Gly Leu Thr Val Glu Lys Leu 
275 280 285 

Lys Ser Val Val Lys Ser Ala Lys Ala Pro Gly Ser Met Glu Arg Pro 
290 295 300 

lie Gly Lys Asp Gly Asp Thr Thr Leu Gly Glu Leu Val Ala Asp Thr 
305 310 315 320 

Asp Val Asp Ser Pro Glu Asp Ala lie Val Lys Gin Leu Met Arg Gin 
325 330 335 

Asp lie Glu Gly Val Leu Arg Thr Leu Asn Pro Arg Glu Arg Glu Val 
340 345 350 

Leu Arg Leu Arg Phe Gly Leu Asp Asp Gly Arg Ser Lys Thr Leu Glu 
355 360 365 

Glu He Gly Gin He Phe Lys Ala Thr Arg Glu Arg He Arg Gin He 
370 375 380 

Glu Ala Lys Ala Met Arg Lys Leu Arg Gin Pro Ser Arg Asn Ser He 
385 390 395 400 

Leu Arg Glu Tyr Leu Asp Val Lys Ser Asp Ala He 
405 410 



<210> 25 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 25 

caggaaacag ctatgacc 
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<210> 26 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 26 

ctaaagggaa caaaagctg 

<210> 27 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 27 

tgtaaaacga cggccagt 

<210> 28 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 28 

atcccgggca gcgagcacac agctagcaac tctt 

<210> 29 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 29 

gcgagctcac tccctcacgc ggttgacaat ct 

<210> 30 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 30 

tggcggcctc ggtcttcttc tcagt 
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<210> 31 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> - 

<223> Description of Artificial Sequence: Primer 
<400> 31 

atcccgggag gaagctgtca gggaagagat gga 

<210> 32 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 32 

gcgagctctg gccgtaaaat cagttgtggc gctt 

<210> 33 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 33 

cagcgaagcc caatcgggat cagca 

<210> 34 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 34 

atcccgggag gaggacttgc ggaatgcaaa tc 

<210> 35 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 35 

gcgatatcca cctgcttcca ctctctactt atg 



<210> 36 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 36 

gacacccgat tgagccggca agacg 

<210> 37 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 37 

atcccgggca ccagtcccgc ttagtgtgtg tgt 



<210> 38 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 38 

gcgagctctt gatgcgactc gctctctcga t 

<210> 39 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 39 

cggcgagtgc agcagcttct agaacg 

<210> 40 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Primer 
<400> 40 

atcccgggta tcgatctgga gcccgttgca a 

<210> 41 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 41 

gcgagctcct ccaaaggact ttgaaatata gc 

<210> 42 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 42 

gatatcggaa gaagaatcca agggaatgcg gtt 

<210> 43 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 43 

gcgagctcta tgcttccgtg ggaggagctt cac 

<210> 44 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 44 

ccggctgggt tgcctcagct tgcgca 

<210> 45 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 45 

cgctccatcg aacctggtgc ctttgc 

<210> 46 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 46 

atcccgggct cggaaggact gtgcattgtc ga 

<210> 47 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 47 

gcgagctcgc agcagaagaa atccacttct ggt 

<210> 48 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 48 

gggtgccggt tgatgcgagg gtccag 

<210> 49 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 49 

atcccgggct gttgtgtaca gtctgtgga 

<210> 50 
<211> 32 
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< 2 1 2 > DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 50 

atcccgggct cacggagtaa aggccgtacc tt 

<210> 51 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 51 

gcgctgcaga tttcatttgg agaggacacg 

<210> 52 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 52 

cgcggccggc ctcagaagaa ctcgtcaaga aggcg 

<210> 53 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 53 

gctgacacgc caagcctcgc tagtc 

<210> 54 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 54 

gcgagctcac tccctcacgc ggttgacaat ct 
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<210> 55 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 55 

gcgagctctg gccgtaaaat cagttgtggc gctt 

<210> 56 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 56 

gcgatatcca cctgcttcca ctctctactt atg 

<210> 57 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 57 

gcgagctctt gatgcgactc gctctctcga t 

<210> 58 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 58 

gcgagctcct ccaaaggact ttgaaatata gc 

<210> 59 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 59 

gcgagctcta tgcttccgtg ggaggagctt cac 



28/32 



<210> 60 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 60 

gcgagctcgc agcagaagaa atccacttct ggt 

<210> 61 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 61 

atcccgggct cacggagtaa aggccgtacc tt 

<210> 62 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 62 

atcccgggca gcgagcacac agctagcaac tctt 

<210> 63 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 63 

gcgagctcac tccctcacgc ggttgacaat ct 

<210> 64 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 64 

gcccgttgtg tcgcacgagt gtggga 

<210> 65 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 65 

gccgctggac cagacctcgg aatgt 

<210> 66 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<400> 66 

gaggcagtca tgcaatcgac cccaa 

<210> 67 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 67 

gcgaagccca atcgggatca gcagca 

<210> 68 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 68 

atcccgggca ccagtcccgc ttagtgtgtg tgt 

<210> 69 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
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<223> Description of Artificial Sequence: Primer 
<400> 69 

gcgagctctt gatgcgactc gctctctcga t 

<210> 70 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 70 

cgcatcgcat ctggcgaact ttgtg 

<210> 71 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 71 

cgtaccacga ttgctctagc gcacgt 

<210> 72 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 72 

gcgatatcgg aagaagaatc caagggaatg cggtt 

<210> 73 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 73 

gcgagctcta tgcttccgtg ggaggagctt cac 

<210> 74 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 74 

atcccgggca gcgagcacac agctagcaac tctt 

<210> 75 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 75 

gcgagctcac tccctcacgc ggttgacaat ct 

<210> 76 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 76 

gcccgttgtg tcgcacgagt gtggga 

<210> 77 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:' Primer 

<400> 77 

gccgctggac cagacctcgg aatgt 

<210> 78 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 78 

gaggcagtca tgcaatcgac cccaa 

<210> 79 
<211> 26 



t 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 79 

gcgaagccca atcgggatca gcagca 




